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Introduction

A geotechnical investication has been made for a proposed
sanitary landfill in Sprincrield, Illinois. The investigution was
authorized by the projcct encinecr, Mr. Douglas Andrews, in a tele-
prone conversaticn of il June. This repert sucnxarizes the findings
anc presents conclusions tautl have been derived from the investi-
gation.

The landfill is to be located on a tract of approximately
40 acres which includcs scze of the abandoned cliay pits that were
worked by the Poston Bricx L Concrete Procucts Company on the scuth-
east ecge ol Springiieclc. Thi preposced 1andiill is to be knovm as
"3ist Street Landfill.”™ The owner is Merle Buerkett. Initial purpose
o the investigation wus 10 provide basic geotechnical data so that
p-anning for the profoscl loncfill could proceced with a proper know-
lecge of the existing Gguolc.ic conditions and of thelr eficct on
Costs.

In adcdition to thc Ficld Znvestigatiion, Iurilnher informaticn
was obtained by searching the available geclogic literature. The
current exploration consisted of (1) examining the site with special
reference to topography as a key to subsurface conditions, (2) making
borings to identify ancd delincate soil and rock units, (3) securing
representative samples for inspection and for testxn %) ?exfornlng
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tests on selected samples to determince pertinent engineering properties
of geotechnical units which arc of significance to the project, (5)
taking measurements of groundwater levels, (6) conferring with Mr.

Andrews, the project engineecr, (7) analyzing the data that were de-

(Z3 EN TN = e

: rived from all sources in order to evaluate the pertinent geological

‘ and hydrological parametcrs.

.~ .- )
Gencral Gocloan
O

i The upperwost becdrock i the vic.nity of Springfield is part

i o the Modestio Formatiorn ot the p'ennsylvanian Geoclogic System. The
shale which was guarried &t 1aC 2ouion. Clay Pits is part of tne
Trivoli Cycloihen of the Modcstc Formation. The Trivoli Cyclothenm
contains the No. 8 (Chapel) coal, which lies beneath the shale at
the clay pits. Wallce tae No. & coal was extracted from drift mines
where 1t crcps out along Sangamen River norta of Springfield, gene-

; rally it was too thin for shaft mining and apparently it was not

t mined beneath thls site.

The No. € (Herrin) coal should 1ie at an elevation of approxdi-

wmatesy 365 fecetl. Hoveover, Tl NO. U Col.i, which has a thicxkness of

7 fect as cliose as Cunthorn and JTayicrville, tnins to little or nothing
t:) .r%t Springiielc and wus not nined beneath the tract.
il e 9
Ne, : Er sggz Records indicate that the No. 5 (Springfield) coal was nmined

= .3°=

o, = n._J
LgJ < ’ﬁeneath the site until 1639 by the Brewerton Coal Corporation and

P 'j';site. The Brewerton main shaft was located a short distance north

of the tract. The No. 5 coal lies at an elevation of 356 feet, al-

most 200 feet below the bottom of the clay pits. Mining was of the
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room-and-pillar type and thcrefare nearly 50 percent of the coal

was left as support pillars. Considering this and the thickness of
rock above the mines, it seems unlikely that pollution resulting from
mine collapse is a significant risk.

During the Pleistocene Epoch, what is now the site of Springfield

was covered by glaciers of the Kansan and Illinoian Glacial Stages.
Two tills separated by a shart contact were formed above the shale.
{ It is presumed that the usher till found in Borings 1 and 2 was de-
posited by the Jacksonville advance of the Illinoian Stage, the last
| aglacier that advanced over the areu. Probably it is the Hulick Member
of the Glasford Formation of the Reccnt Rock Stratigraphic classi-
fication. The lower till Zound In these two borings shows a sharp
contrast in composition from the overliying till. The upper unit is
: a rather typical, sirongiv-woeotiered t2111 with a variety of litho-
logic tyvpes, whereas tinc l1ower till 1s conmposed almost exclusively
of shale fragments in a clay matrix. Possibly the lower till is

Kansan in age. On the uplands, tae

ct

211 1s overlain by approxinately
10 feer of loess. This s the accunmulation of sceveral episodes of
loess Ceposition since Illiinoaan cliaclers retreated from the area

some 150,000 years ago.

Hydrolony

Surface Water. The valley of the sircam which flows eastward

across the tract provided easy accessibility to the shale when the
clay pits were opened. The clay pits were dug on either side of the

creek, apparently without altering the course of tﬁgﬁg};ganfﬁiilfs
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fact, outcrops along the creek suggast that berms of undisturbed
shale may have becen left for flood protection. There are no surface
cutlet channels to the ponds occupying the clay pits. Some means

of drainage for the ponds will have to be implemented before landfill
oparations can begin. Furthermore, protection from flooding will
have to be provided. *

Subsurf.ce Water. Groundwatier movement on this tract appears

t0 be minimal. Essentially all of the soil and rock units that
were encountered in the borings have very low permeabilities. The
only granular material found consisted of cinders used as £fill for
roadways betwecen the cliay pits. However, because of the practice
of using cinders as fill, all fill material should be regarded as

a possible avenue of grouncdwatcer movement. No alluvial sands were
found in Borings 3 and 4 neur the creex. This is not surprising
because the stream i¢ in 2 relatively youthful stage of development
and has a fairly steep gradicnt.

The shale is generally massive with no granular layers and no
significant jointing visible in the ouicrops. The floors of the clay
pits are layered with faine-grained sedizent as can be seen in the
2it which has becn drained recenily. The fact that water levels in
the pits are several feet higher than the creek is a good indication
that the pits are sealed against leakage by infiltration. The north-
west pit has been drained by pumping from a sump. Since the pond
was emptied, very little pumping has been required. This indicates

that, in spite of the steep walls of the pit, groundwater infiltra-

tion into the pit has been minimal. This again is & wedsiird &2 ihe
:\L\:w"ﬁb‘" t‘ L‘
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impermeable naturc of the shale and overburden. Because the shale
and overburden contain no sand layers, groundwater movement should
be toward the creek. Therefore, water quality can most effectively

be monitored by sampling water in the stream at points east of the

landfill.

The perneability of the lower till, as tested in the laboratory,
is 9 x 1078 cm/second. Permeability of the upper till is estimated
from the grain size distribution to be 5 x 1078, Either till, the
loess or the shale could be adeguate for use in building levees and
as cover material. Use of the shale for this purpose probably will
be limited by difficulty of excavation. It may be possible to ex-
cavate a thin, weathered zone at the top of the shale with conven-

tional machinery.

Field Investicuation

On 13 August, four berings wefe made on the proposed landfill
site. The project engineer selected boring locations and determined
the elevation of ground surface at each location.

Borings were advanced by the hollow auger method in which sanmples
areé taken in undisturbed soil belo.r the auger and then recovered
through its hollow stem. The boring is drilled to sampling deptih
with a center plug inserted to prevent soil cuttings from entering
the auger. Then the plug is removed and a sanmple taken either by
pushing a 2 inch, thin-walled sacpling tube (ASTM: D 1587-69), or
by driving a 1 3/8 inch standard split spoon sampler (ASTM: D 1586-67).

The number of blows that is required to drive the,speon ‘Sadplgr through
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a distance of one foot is the Standard Penetration Test value for

the so0il unit that is being sampled. i
To achieve maximum efficiency in the boring program, the engi-

neering geologist was present during boring operations. Samples

ware removed from the sampler, carefully examined, and identified.

This permitted a'precision and detail in the identification and in-

terpretation that is not possible with jar samples in the laboratory.

In this way, it was practical to make final, complete boring logs

in the field and to have professional-level decisions as to depth

of borings and type, depth and number of samples. Data obtained

by the field investigation are presented in the RECORD OF SUBSURFACE

BXPLORATION which is appended to this report.

Laboratory Soil Tests

% Tests were made both in the mobile laboratory at the site and

i

i in the El Paso labaratory. The physical properties of soil and rock
i :which are pertinent to analysis of this project are not readily

i measurable. For this reason, cozparatively simple tests were se-

| lected so that they could be considered in connection with the geo-
logical framework to predict the mass behavior of material in the
different formations under landfill conditions.

The testing program included (1) a careful examination of each
sample to identify the geological unit and to estimate the perfinent
engineering properties of the soil (ASTM: D 2488-69), (2) unconfined
compression tests on each of the intact, cohesive samples (ASTM: D
2166-66), (3) a natural moisture content deterninﬁygpg%qnx?axngf

' Nl t:ij
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each sample having a significant clay content (ASITM: D 2216-66),

(4) a particle size analysis of representative samples of two of

the soil units of particular importance to this project (ASIM: D
422-63), (5) a falling head permeability test on a sample of the

lower till. The ASTM test procedures have been altered slightly

to adapt to conditions imposed by field testing and to special charac-
teristics of these geologic units. Test results are presented in

the SUMMARY OF TEST DATA and in the RECORD OF SUBSURFACE EXPLORATION.

Conclusions

We believe that an environmentally sound landfill operation can
be designed for the site of the proposed 31st Street Landfill. The
geologic units that were found and tested should provide adequate

leachate contaminent and attenuation.

Fespectfully submitted,
6 .
o (f [ 2% 2% {/{/ %M

Ecdwin W. Morse

_*~»«f' £ W E L

Robert K. Morse
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SUMMARY OF TEST DATA

Boring No. B-1 B-2 B-2
Sample No. S-5 $-7 S-8
Depth (feet) 12-13% 17-18% 19%-21
Geologic Unit Jacksonville Glacial Glacial
- ti11 till til1l

Unconfined Compressive

Strength (tsf) 2.0 4.8
Natural Moisture Content (%) 22 19
Particle Size Distribution (%)

Sand 19 16

Silt . 69 69

Clay 12 15
Permeability 9 x 1078
Grain Size Classification

USDA Silt Loan Silt lLoam
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Cation Bxchange

Cation exchange capacity was calculated for three of the units
that were encountered in the boringy. This was to estimate the
ability of the clay minerals to adsorb cations from leachate. The
first of these units is the Trivoli Shale, the unit mined by the
clay products industry which formerly operated on this site. The
cation exchange capacity is calculated from the average clay mineral
content as determined by the analyses of several samples taken from
this site. The cation exchange capacity of the Trivoli is approxd-
mately 11.9 milliequivalents per 100 grams.

The cation exchange capacity was calculated also for the Jack-
sonville (Hulick) and the Kansan glacial tills. 1In this case, also,
the cation exchange capacity was estimated by using the average clay
mineral content of the unit. However, the clay mineral content of
a unit as heterogeneous as a glac:ial till would be poorly defined
if it were based on only one or a few samples. Therefore, the values
that we have used for tills are based on the average clay mineral
content of a laroe number of samnles from each unit. This correlates
to a cation exchange capacitv in the range of 4.6 to 13.3 milliequiv-
alents per 100 arams for the Kansan t111 and 3.3 to 10.5 milliequiv-
alents per 1CO grarms for the Jacksomville till. Because of the
difficulty of separating kaolinite from chlorite in the analysis,
the more conservative estimate was used, hence the corresponding

exchange capacities also would tend to be somewhat conservative.
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SOIL CLASSIFICATION

RELATIVE DENSITY RELATIVE CONSISTENCY
Description Blowa/Foot Description qy (ta)
Very loose 0- 8 Very soft 0-025
Loose 8-10 Soft 0.25 - 0.50
Medium dense 10 - 0 Firm 0.50 - 1.0
Dense 30 - 50 Stiff 10.20
Ver: dense over 50 Very stiff 2.0 . 4.0

Hard over 4.0
PARTICLE SIZES LAYER THICKNESS
Grave! over 2 mm Dexcription
e Sand Coarse: 06 mm -2 mm
Medium: 0.2 mm - 068 mm Thinly laminated leas than 3 mm
Fine 0% mm - 02 mm Thickiv 'arinated 03-10cm
Ver thiriv bedded 1-3cm
St 0.2 mm - 0.06 mm Thinlv hedded 3-10cm
Clav «ma’ier than 0.002 mm Medium hedded 10 - 30 ¢cm
Thiewiv bedded 30 . 100 cm
Very thickiv hedded greater than | meter

EXPLANATION OF ABBREVIATIONS AND NOTATIONS

Qu — L'nconfined compress:ve strength expressed in tons per square font

qp — ("alihrated penetrometer reacding expressed in tons per squere {on! oy g N
58T — 3inch O.D. thin-walied sampling tube ST e et U e et
CA — Contimunus Tight auger

W Waek \amp?e ’t_\\ )(‘, "“\)dl‘f‘

Rf" — Rocx core

WCL — Wet cave in N et e
DO — Drvocave in T
BAK ~- Befrre auper removal

AAHX — Alter auger remova!

MO — Natural mociyre content — weight of water divided by weight of dry soil, expressed as a percent

S u oo Each number represents the number of blows required to drive g starndard split barre! sampler six inches
AT - Noimher o Blewe A5 required to drive a sphit barrel sempler a certain number of inches 14)

oo KHen o

Frteot e sleter D

oo ens o narmey Cy = Den Do

fewriient ot curvarure -2 C,o= Dy (Do x DRO?

NOTES

Unless ntherwize designated, camples are taken hy driving a 2 inch O.D. standard «<plit barrel sampler (ASTM: D
LSRAET or by pushing a 2 inch O.D). thin-walled sampling tuhe tASTAL: D 1587-67).

Fie'd cias<:fication of sampies is based on visual examination of specimens and on results of field tests. Therefore, the
reiative proportions of grein sizes are based on an estimate of the size of material which controls the engineering
characteric*ios rather than on actual laboratory particie size tes's,

Water levels shown on the boring logs may not have stabilized a® the last reading. Also, water level readings may not be
truly representative of future groundwater tables because of changes in drainage patterns and seasonal variations.

GEOTECHNICAL ENGINEERING ASSOCIATES — US 51 South — El Paso, Illinois 6173
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RECORD OF SUBSURFACE EXPLORATION

PROIETT 318t Streat land(ill BORING NO.___B~-1
LOCATION Springfield, Illinois SHEET__ 1 OF_ 2
SURFACE
BORING LOCATION ELEVATION i
BORING METHOD__hollow auger sTARTED_8/13/74 COMPLETED __8/13/74  patum _586.%
i SAMP ¢
N a1
ELEV. l DESCRIPTION CALL 3 ov "g NOTES
| 11 | NO ?' e 1
- ; 1 A ,
| iBrown clayeyv silt to silty clay. | ! \ -
| . Post Xllinoian Loess. N
e RPN

Light yellovw-brown clavey silt; . ‘ . ‘ |

non-calcareous. Post Illinoian L ,
Loess, | ‘ ' '
"1 3.0 22
|
N | |
; l
1 - s T i
:
'Stiff grav clayey silt; ‘_5_4 l i
non-calecarenus. Post Illinoian 2 1.0 26
Loess. '
{
3 1.0 26,
5tiff gray and brovm mottled silty RANE
ciay with orcusicn: 1l sand; non- 4 1.5 22
caicarecus: sand grains resistant ‘
mimerals onl:'. Jacksonville Till, ¢ w51~
‘ Iillinoian 3l-c’al Staae. "“"-":\n"i"\{ ')
il EFAY SRR ) W )
' \n/'\‘ L() ‘“{“
‘ 5 2.0; 22 -
; l - l ! E'):\ -— wl"-L-;J".:'
i It oy W © !
1 N ",'v‘ .. ,\'_‘- .
i .?____ o - - — { [T N O
' ! ]
GPOU'IDWATER:  Seepoge @ BAR___24' AAR 20.5°
Alrer 5 hrs._ 10.2° ;e Aher hrs, ; After hrs.
A "
DRILLED BY Bob Wulf LOGGED 8Y Ed Mcrse
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RECORD OF SUBSURFACF. EXPLORATION

RO IECT 319t Street Landrill BORING NO. B-1

LOCATION Springfield, Illinois SHEET 2 Of 2 .
SURFACE

BORING LOCATION - BLEVATION

BORING METHOD__hollow auger STARTED 8/13/74 COMPLETED 8/13/74 DATUM _386.5

I r SAMPLE -

‘ ELEV. OESCRIPTION ‘L’I’.‘ o }'—"‘!".’J Qu nc NOTES

Bl w e [

e e —e

Stiff gray and brown mottled silty

15/
6 | 1.7 20
i
clay with occasional sand; non-
. calcarecous; sand grains resistant

I

, minererls only. Jacksonville Till, i ‘ |
1
|

. I1ljinoian Glnrcial Stage.

-

}
f
| ! ¢ . . y
i ! ; = 220! 7 | *4 .+ 26]1’ Penetrometer test
Hard dark vellow-brown clavey silt: - , - —
ron-calc: (y:'ontains brown shale b | | result (Q)
fragoents, randonmly oriented. . \ ? ! : !
— . Qlacial tilX. - | : | 1
i : ! ] i
' , : [
j | )
t f : | : § ‘
Gray thinly-bedded shale. Trivoli : , E | | ,
Cyclothen, Modesto Formation ; ' l ! '
o j ! '
| i i ! ’
x | !
- ‘ ]
25,8 58/* | | iy Py
) | 6 i3 113 y‘.‘\_._ ":l _.‘.‘
— S ML Y R
. End of boring @ 25,2 f \ .
' '":. i At b fude
b i
| ‘. | TR — i
: 1 JATE TR et
{ ; | '
j
l l i l 1
GROUNDWATER.  Seepage @ BAR 24" AAR___20.5°'
Afrer 5 hrs._10.2° ) After hrs. : Afrer hrs.

DRILLED BY Bob Wulf LOGGED BY B4 Morse
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RECORD'OF SUBSURFACF. EXPLLORATION

PROITCT 3l1st Street Landfil]

BORING NO,__B-2
LOCATION Springfield, Illinois SHEET 1 Of 2
SURFACE
BORING LOCATION ELEVATION
BORING METHOD_hollow auger STARTED__8/13/74 _ COMPLETED__8/13/74 _ DATUM_ 5873
! SAmMPLE
2 Rowd o
ELEV DESCRIPTION scact lem n NOTES
" t ) %
- .
tBlmck cinders and brick frng-onts.
| -
\Fill.
l ! ! {
3 ! | i
1 | I
L ! | i : ! l
— J . + {
f . : l . 2. 1
. |Gray-brown silty clay; non-calcareous, 1 4 { 30
'Loess or colluvium. 1 ; 5 | :
| : ,
! | ' L |
f Very stiff brown silty clay non- 5 ? ' f
: calcareous, B horizon Loess. | 2 ! 1 2.2] 26
| : i t
: | I L
' S ; ]
‘ ; I
‘ |
. . —
Stiff light brown clayey silt. '. i ‘;
'Post Illinoian Loess. ch ’.3i 25
| .
- |
10 C
< 1.5 ' 21
’ |
> ' ) 1 frnrs ey i
! | S | CoeiNeo
\ , Gray and brown silty clay with oc- - L ' \L' u
| ‘casional sand; non-calcareous; ' i ‘ ] ‘ ‘. : ‘;
| {sand grains all resistant minerals. | J s' 2.0 22 f f g fooh
i Jacksonville Till--Illinoian Glacial ! , | | : - ~ s
Sta'}e- : I[_ ! 3 E —-.):.‘ :' [ I-" el
! ! ! ) 1 l . Lo - —l "\ L-
: i i | ! -
GROUNDWATER: Seepage @ BAR__Dry @ 25° AAR Dry @ 25°'
4
Atrer 2 hrs. 20.5 s _After hrs, After hrs,
DRILLED BY Bod Wulf LOGGED BY

Ed Morse
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3lat Street lanarill

LOCATION

Springfield, Ilinois

RECORD OF SUBSURFACF. EXPLORATION

BORING NO.__Ra2
SHEET__2 oF__23

SURFACE
BORING LOCATION — ELEVATION
BORING METHOD__hollow auger STARTEO__8/13/74 _ COMPLETED_8/13/74 __ pAtum_ 587-5
l i SAMP LY
Dt
ELEV. DESCRIPTION ait] }tg:ﬂ w | ue NOTES
| *
s
Gray and brown silty clay with oc- | 16 2.0 21
' | casional sand; non-calcareous: o
i . sand grains all resistant minerals. | . |
' ' Jacksonville Til1l--Illinoian Glacial | ~ | |
Stace. s I : | .
; L S
. IR
T | | . * Sealed for permeabi:
.o | , : | test,
t | ] \
' - et
"Hard yellow-brown clayey silt; a3 | ; |
non-calcareous, contains randomly o { !
oriented brown shale fragments. : by i |
Glacial Til1. 20, . a |
: T8 2| 4.31 19
: 1
. )
( 1 ' ! '
SR R
- ! '
{ ) [
. ‘ | |
1 |
— ————— —_— | ’ |
Grav shele: Trivoli Cyclotherm of : i N
Modesto Formation, - '
! \ |
. 55 | R P
25 ' 9 v \ 9 " fae i LT 'J Iy .-\\.
o B - _ - es3m 7 0 RV L
End of boring @ 25.2' Co | | . .
‘ 7 Lol AT L e
‘ R L .
' } | ! ; "}\. — S
! o L GAT oL
. ‘ ' AL G
| |
| ] ] |
i L
GROUNDWATER,  Seepage @ BAR Dry @ 25’ AAR Dry @ 25’
Afrer 2 hes. 20,5' ,___After hrs. ; After hrs,
DRILLED 8Y Bob Wulf

LOGGED BY Ed Morse
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RECORD OF SURBSURFACE EXPLORATION

' paOIECT 31st Street Lendfill BORING NO.___B-3
.- .
LOCATION Springfield, Illinois SHEET__ 1 _OF 1
SURFACE
BORING LOCATION . ; ELEVATION
BORING METHOD__hollow auger STARTED 8/13/74 CcOMPLETED___8713/74 patum__549.0
| SAMPLE
DermH r.owJ
ELEV. DESCRIPTION sr;:u .o :" ?c: :c NOTES
|
]
. 1 4
| | |
'. ‘ I S —
‘ ! P 12 ! |
i
; Black cinders. Fill. ‘I 1 igl | i
) - , , ! i
! : j . L
: ; ! : |
! | _ l :
.! - L
: : j
’- LS. 4 |
! ' P 2 5 ! i
l Lo 7 1 i

'Randonly oriented gray and brown

~shale fragments with pockets of 4 —‘
: cinders. Fili. 3 7 14!
- 11
"Grav shale. Trivoli Cyclothen - '
of Modesto Formation. .
10 4 11
End of boring @ 10" ' " !
. o
; ! ‘ ; ' P 1; f.._\ ,:,‘\ , *’.:?“*-\.\
\ AT 4 P
; i ; Ao N ooyt
H ' ! N 1 F I . ' ‘li
! ‘ | ! ; | e A.(_ I
t ‘ o | =5, RS
, ] T
! l A | T mems
' Dr 1 ]
GROUNDWATER,  Seepage @ par___ DTy @ 10 aar_DPry @ 10
After  1.25 hrs. DTy € 7.5%__ Afrer hrs. ; Atter hrs,

} DRILLED BY Bob Wulf LOGGED BY Bd Morse
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RECORD OF SUBSURFACF. EXPLORATION

PROJECT 31st Street landfil] BORING NO.__B-4 ____
LOCATION Springfield, Illinois SHEET__ 1 __OF 1 __.
SURFACE
BORING LOCATION ELEVATION -
BORING METHOD hOllow auger STARTED 8/13/74 compLETED_8/13/74  patum_ 20
“ sAMPLL -
orrm Y
ELEV. DESCRIPTION xarl tg:g o | wc NOTES
" o %
! Brown clay with brick fragwents
| :md cinders. Fill. | | : | 'L
i ! | } I 3! | ‘i
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Mr. Douglas Andrews

Andrews Envirconmental Englneering
1320 South Tifth Street
Springfield, Illinois 62703

Re: Buvrkett 31st Street
Crrinaficid, Illinols

Doear Mr. ANcrows:

we reoceived four (4) bags of disturbed soil from a represcentative
of Andreows Invironmental Enginecrin: on Aprail 30, 1984. The
samplces were 1dontiilod with Tieic locations and werce reportedly
obtained at the referenced sitco.

Laboratory tests were conducted on the samples as directed. The
testing vrogram entailed conducting Atterberc limits and grain-
size analvsis ¢n 2 of the samples. These test results were uti-
lized tc estimate the maximum dry density and optimum moilsture
contert expected f{rom the standard Proctor compaction test, ASTM
D 698. The mcisture content, as received was also determined.

The estimate ¢f the maximum density and optimum moisture content
was obtained kv utilizing the IDCT Nomographs designed by W.C.
Etter and T.K. Liu. The samples were compacted in a Harvard
Miniature mclicd to 90 of the estimated values.

These samples were placed in a triaxial cell for determination of

the permeatri]l ity rate (hyrdraaglrc conductivaty) . The samples were
subjectea to a confining vressure o~f 20 psi and back pressured tco
ohtaln saturation. A constant hcad pressure of 15 psi was usced

during the flow measurement peorticn c¢f the test. The flow was
measured Ior a weriod of 8 hrs. or until a constant flow rate was
cstablished.

The results of the laboratorv testing program are presented on the
attached "Soil Classification § Incineering Properties" sheet. The
degree of compaction noted is the dry unit weight, as compacted, as
a percentage oI the maximum estimated from the IDOT Nomographs.

The samples were compacted at the optimum moisture content.
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Mr. Douglas Andcrews
Andrews Environmental Engineering

If there are any guestions concerning
contact us.

Very truly vours,

SHAFFER, KRIMMEL, SILVER & ASSOCIATES,

’
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-2- May

the data presented,

INC.

J,/ william Joberly,  Assocliate

Attachment: s noted

14, 1984

please



'.. shaffer-krimmel -silver SOIL CLASSIFICATION AND

& ASBOCIATES 1NC CONSULTING ENGINEERS ENGINEERING PROPERTIES

7900 % Brosdwey PO Bos 1730« Decwrur Munon 62526 2178777100

PROJECT: Landfill JOB NO. 18-42573-6S
Buerkett " 31st Strect
Springficld, Illinc:s DATE: May 14, 1984
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OPT. MOISTURE CONTEXNT; * | 20.0 | | 17.4
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